A new hemiketal eunicellin-based diterpenoid, cladieunicellin H (1), was isolated from an Indonesian octocoral identified as Cladiella sp. The structure of 1 was determined by spectroscopic methods. This compound was found to display moderate inhibitory effects on the generation of superoxide anion and the release of elastase by human neutrophils.
Our research of natural products from potential marine organisms has revealed that octocorals are important sources of various diterpenoids, including eunicellin-based metabolites [1] [2] [3] [4] [5] [6] [7] [8] , and most eunicellins were found to possess complex structures and various bioactivities [9, 10] . The chemical constituents of an Indonesian octocoral identified as Cladiella sp. were examined and 13 new eunicellins, including cladielloides A-D [2, 3, 5] , cladieunicellins A-G [3, 7, 8] , (-)-solenopodin C [7] and 6-epi-cladieunicellin F [8] , were isolated. Further study of this coral yielded a new hemiketal eunicellin, cladieunicellin H (1) (Figure 1 ). In this paper, we report the isolation, structure determination and bioactivity of this new eunicellin (1) .
Cladieunicellin H (1) was obtained as a colorless oil and its molecular formula was established as C 22 H 36 O 6 (five degrees of unsaturaiton) from a sodiated molecule at m/z 419 in the ESIMS and further supported by the HRESIMS (m/z 419.2411, calcd. 419.2409, [C 22 H 36 O 6 + Na] + ). The IR spectrum of 1 showed bands at 3410 and 1728 cm -1 , consistent with the presence of hydroxy and ester groups. From the 13 C NMR data of 1 (Table 1) , an exocyclic carbon-carbon double bond was deduced from the signals at  C 150.6 (C-7) and 117.8 (CH 2 -16), and confirmed by two olefin proton signals at  H 5.53 (1H, s, H-16b) and 5.37 (1H, s, H-16a) in the 1 H NMR spectrum (Table 1) . A carbonyl resonance at  C 170.4 (ester carbonyl) confirmed the presence of an ester group in 1; an acetate methyl ( H 1.99, 3H, s) was also observed. Comparison of the 13 C NMR and DEPT spectral data with the molecular formula indicated that there must be three exchangeable protons, requiring the presence of three hydroxy groups. From the above data, two degrees of unsaturation were accounted for and 1 must be tricyclic.
In the 1 H NMR spectrum of 1, two doublets at  H 0.95 and 0.76 (each 3H, d, J = 6.8 Hz, H 3 -19, H 3 -20) were assigned from two methyls of an isopropyl group. A singlet of the tertiary methyl , and carbon signals at  C 39.7 (CH-1), 46.8 (CH-10), 90.0 (CH-2) and 106.4 (C-9), indicated the presence of a tetrahydrofuran structural unit. Thus, from the above data, the proposed skeleton of 1 was suggested to be an eunicellin-based metabolite.
From the 1 H-1 H COSY spectrum of 1 ( 
The ether bridge between C-2 and C-9 was supported by an HMBC correlation between H-2 and C-9. It was found that the planar structure of 1 was similar to that of a known eunicellin, australin B (2) [11] (Figure 1 ). Comparison of the 1 H and 13 C NMR spectroscopic data of the C-11 oxygenated quaternary carbon and C-6 oxymethine of 1 ( C 83.4, C-11;  H 4.40;  C 72.9, CH-6) with those of 2 ( C 83.7, C-11; H 5.25;  C 75.4, CH-6), indicated that the acetoxy group in 1 should be positioned at C-11 and the remaining hydroxy groups should be positioned at C-3, C-6 and C-9, as indicated by the key characteristic NMR signals. The C-9 hydroxy group was concluded to be a part of the hemiketal constellation on the basis of a characteristic carbon signal at  C 106.4.
Most naturally occurring eunicellins from soft corals belonging to the genus Cladiella have H-1 and H-10 in the -orientation [10] . The relative configuration of 1 was elucidated mainly by a NOESY spectrum as being compatible with that of 1 offered by computer modeling (Figure 2) , in which the close contacts of atoms calculated in space were consistent with the NOESY correlations. In the NOESY experiment for 1, H-1 correlated with H-10 and H 3 -20, suggesting that H-1, H-10 and the isopropyl group are situated on the same face as  protons. No coupling constant was detected between H-1 and H-2, and there was no correlation between these two protons in the NOESY experiment, indicating that the dihedral angle between H-1 and H-2 is approximately 90° and H-2 should be -oriented. H 3 -15 showed correlations with H-2 and H-6; the absence of H 3 -15 and H-1 suggested the -orientation of hydroxy groups at C-3 and C-6. Moreover, the coupling constant between H-6 and C-5 methylene protons (J = 11.2, 4.0 Hz) further confirmed that the C-6 hydroxy group in 1 should be -oriented by modeling analysis. However, as all the hydroxy protons were not detected in the 1 H NMR spectrum of 1, the stereochemistry of the hydroxy and acetoxy groups at C-9 and C-11 cannot be determined by this method. By comparing the 13 C NMR spectroscopic data of C-9 and C-11 oxygenated quaternary carbons of 1 ( C 106.4, 83.4) with those of 2 ( C 106.5, 83.7), the C-9 hydroxy group and C-11 acetoxy group in 1 should be and -oriented, respectively. Based on the above findings, the structure of 1 was elucidated and the chiral centers for 1 were assigned as 1R*, 2R*, 3R*, 6S*, 9R*, 10R*, 11R* and 14R*.
The in vitro anti-inflammatory effects of eunicellin 1 were tested. Eunicellin 1 displayed moderate inhibitory effects on the generation of superoxide anion (inhibition rate 34.2%) and the release of elastase (inhibition rate 27.2%) by human neutrophils at a concentration of 10 g/mL [12] .
It is worth noting that eunicellin-based natural products possessing a hemiketal tetrahydrofuran moiety (the ether linkage between C-2/C-9), as is present in 1, are rarely found [11] . Owing to the structural complexity, it is difficult to obtain sufficient bioactive metabolites for further study of their potential medicinal usage. We have, therefore, begun to culture in tanks potentially-useful A new hemiketal eunicellin from Cladiella sp.
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Cladiella octocorals collected in the waters of Taiwan, using our highly-developed aquaculture technology for extraction of natural products to establish a stable supply of bioactive materials, which also protects the natural population and habitats from overexploitation.
Experimental
General: Optical rotation values were measured with a JASCO P-1010 digital polarimeter. IR spectra were obtained on a VARIAN DIGLAB FTS 1000 FT-IR spectrophotometer. NMR spectra were recorded in CDCl 3 on a VARIAN MERCURY PLUS 400 FT-NMR spectrophotometer at 400 MHz and 100 MHz for 1 H and 13 C spectra, respectively, at 25°C. Proton chemical shifts were referenced to the residual CHCl 3 signal ( H 7.26 ppm). 13 C NMR spectra were referenced to the center peak of CDCl 3 at  C 77.1 ppm. ESIMS and HRESIMS data were recorded on a BRUKER APEX II mass spectrometer. Column chromatography was performed on silica gel (230-400 mesh, Merck, Darmstadt, Germany). TLC was carried out on precoated Kieselgel 60 F 254 (0.25 mm, Merck) plates, and compounds were visualized by spraying with 10% H 2 SO 4 solution, followed by heating. HPLC was performed using a system comprised of a HITACHI L-2130 pump, a HITACHI photodiode array detector L-2455, and a RHEODYNE 7725 injection port. A reverse phase column (Polaris 5 C18-A 250 × 10.0 mm, Varian, silica gel 60, 5 m) was used for HPLC.
Animal material:
The octocoral Cladiella sp. was collected and imported legitimately by the National Museum of Marine Biology and Aquarium (NMMBA), Taiwan, from Indonesia in 2004. The material was stored in a freezer until extraction procedures were applied. A voucher specimen (NMMBA-IND-SC-001) was deposited in the NMMBA, Taiwan. This organism was identified by comparison with previous descriptions [13, 14] .
Extraction and isolation:
Sliced bodies of Cladiella sp. (wet weight 924 g) were extracted with a mixture of MeOH and CH 2 Cl 2 (1:1), and the residue collected after solvent evaporation was partitioned between EtOAc and H 2 O. The EtOAc layer was subjected to silica gel CC and eluted using a mixture of n-hexane and EtOAc (stepwise from 100:1 to 0:100 n-hexane : EtOAc) to obtain 19 fractions, labeled A-S. Fraction G was separated by reverse phase HPLC using a mixture of MeOH and water to afford eunicellin 1 (1.0 mg, 1/1). 
Molecular mechanics calculations:
Implementation of the MM2 force field [15] in CHEM3D PRO software from CambridgeSoft Corporation (Cambridge, MA, USA; ver 9.0, 2005) was used to calculate molecular models.
Superoxide anion generation and elastase release by human neutrophils:
Human neutrophils were obtained by means of dextran sedimentation and Ficoll centrifugation. Measurements of superoxide anion generation and elastase release were carried out according to previously described procedures [16, 17] . Briefly, superoxide anion production was assayed by monitoring the superoxide dismutase-inhibitable reduction of ferricytochrome c. Elastase release experiments were performed using MeO-Suc-Ala-Ala-Pro-Valp-nitroanilide as the elastase substrate.
